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Abstract
Aim: To examine the association of social ties and income with self reported health, in order to
investigate if social ties have a greater impact on the health of people on low incomes compared
to those financially better off.
Methods: A nationally representative cross-sectional study of 5205 French adults using data from
questionnaires which asked about health, income and relationships with family and friends etc.
Results: Less than good self-rated health (SRH) is twice as frequently reported by people in the
lowest income group than those in the highest income group. People with low incomes are also
more likely to have felt alone on the previous day, received no phone call during the last week, have
no friends, not be a member of a club, and to live alone. Socially isolated people report lower SRH.
Likelihood ratio tests for interaction vs. main effect models were statistically significant for 2 of the
measures of social ties, borderline for 2 others and non-significant for one. For 4 of the 5 indicators
of social ties, larger odd ratios show that social isolation is more strongly associated with less than
good SRH among people on low incomes compared to those with a higher income.
Conclusion: Social isolation is associated with 'less than good' self-rated health. This effect appears
to be more important for people on a low income.
Background
Low socioeconomic status (SES) and less income are asso-
ciated with poor health in France as in other developed
countries [1-3]. There is still a debate as to how much this
is due to the direct effects of material circumstances [4] to
psychosocial factors [5], or to the psychosocially mediated
effects of either. Those favouring psychosocial explana-
tions point to the importance of social relations, sense of
control etc as health determinants. They also emphasise
that middle income people, not affected by material pov-
erty, suffer from poorer health than the richer groups in a
society [6,7]. The same has been found to be true in France
[8,9].
In 1979, Berkman and Syme [10] showed that mortality
increased with a lack of social relationships. The results
were still significant after controlling for social class and
behaviours such as smoking. Other studies have also
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shown that the frequency and quality of social relation-
ships are positively associated with health [11-13]. The
French 'Gazel' cohort has indicated the negative influence
of poor social integration on male mortality [14]. Mel-
chior et al [15] using data from the same cohort, found
that a lack of social support and a dissatisfaction with
social relations, rather than the size of social network,
decreased health. Antonucci and Fuhrer [16,17] found
that French older adults with few social network connec-
tions had an increased risk of mortality: the age-adjusted
rate ratio was 2.69 for men and 1.56 for women.
The exact mechanism linking friendship and social sup-
port to health has yet to be established conclusively. Sev-
eral pathways through which social affiliations could
influence health have been identified. Behavioural path-
ways include smoking, diet etc. Psychological pathways
include the effects of social connectedness on feelings of
self-esteem and coping. Physiological pathways are the
biological processes through which our bodies are
affected by social relationships [18]. Oxytocin was origi-
nally known as a neuropeptide key for birthing but it now
appears to have an important role in the development of
all types of social bonding. Dysfunction in this system
may lead to autism [19]. Knox & Uvnas-Moberg [20] out-
line how social support can influence the existence of car-
diovascular disease via neuroendocrine pathways such as
sympathetic-adrenomedullary influences on blood pres-
sure mediated by the release of oxytocin.
Although social relationships have been associated with
good health, as Stansfeld [21] pointed out, "relatively lit-
tle work has attempted to relate macro-social variables
such as social class to social support" page 162 [21]. In the
Whitehall II study, higher grade civil servants were in bet-
ter health and had more friends and received more emo-
tional support than their lower grade colleagues [22].
There is indisputable evidence of the link between SES
and health. Most studies looking at social ties do show a
positive association with health, but there are ongoing
discussions about the exact mechanisms (structural or
functional) [23,24]. However, not all of the social ties
studies have controlled for SES. The apparent health
effects of friendship and other social ties may have a dif-
ferent effect at low and high SES.
The aim of this study is to examine the association of
social ties and self reported health across levels of income
in France. Our hypothesis is that the impact of social iso-
lation on health will be greatest among the most econom-
ically vulnerable i.e. for those people on low incomes.
Method
The data used in this study were gathered during May
1997 by the National Institute of Statistics, Paris (INSEE,
Institut National de la Statistique et des Etudes
Economiques) as part of the Permanent Survey of House-
hold Living Conditions (PSHLC). Ethics committee
approval was obtained by INSEE for the original survey.
The questionnaires covered many different domains. For
this study, we used socio-demographic data, plus infor-
mation about self-rated health (SRH), household income
and social relationships.
The PSHLC randomly selected a total of 8,000 households
from mainland France and 5,691 (71%) were inter-
viewed. Up to 3 adults per household were asked to
respond to questionnaires. We randomly selected one
adult per household. Key data (income or SRH) were
missing for 5% of individuals. The sample was compared
to the census population collected 2 years later. It was
found to be representative of the French population by
age, gender and region, except for those less than 20 years
old who were under represented. We excluded them, giv-
ing an analytic sample of 5, 205 respondents aged 20
years and over.
Individuals were classified according to income. The sur-
vey asked for the total net annual income for the house-
hold in 13 categories. In France, net household income
refers to income after all social security/national insurance
charges have been deducted but before income tax and
local taxes have been paid. To adjust for household size,
we followed the conversion used by the Luxembourg
Income Study [25] and calculated an equivalised income
for each individual by dividing the mean of each income
category by the square root of the number of people in the
household. This variable was collapsed into 4 categories
with approximately equal numbers of individuals in each.
Five measures of social ties were chosen from the ques-
tionnaire. Where necessary, replies were transformed into
dichotomous variables. The first variable related to a sub-
jective feeling of loneliness. Respondents were asked
"Thinking about yesterday, did you have the feeling of
being: alone/supported by others/not one or the other".
We coded 'feeling alone yesterday' as 1 and the other
replies as 0. The following four variables were related to
more structural aspects of a social network. The questions
were "During the last 8 days, have you had at least one
personal telephone conversation with someone who is
not a member of your household? Yes/No"; and "Have
you friends, men or women, outside your immediate fam-
ily? Yes/No". A variable for club membership was created
from two questions. The first asked "Are you part of an
association or similar structure (sports, cultural, scientific,
musical or regional traditions club etc)? and the secondBMC Public Health 2008, 8:243 http://www.biomedcentral.com/1471-2458/8/243
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referred to membership of a school parents association,
humanitarian NGO, religious group, political party or
trade union. If the respondent said they participated regu-
larly or irregularly to either question, they were classed as
a member of a club. We also recorded whether or not the
respondent lived alone.
Self-reported health was measured on a 6-point scale. The
replies were dichotomised into very good and good (68%
of the sample), and average, fair, poor and very poor
(32%) which we classified as 'less than good' health.
Self-rated health and social ties were described by income
categories and differences in proportions were tested
using Pearson chi-square tests. We also estimated logistic
regression models for the risk of 'less than good' SRH by
each measure of social ties, adjusting for age and sex. Each
one of the 5 measures of social ties was examined sepa-
rately. The number of records available for the logistic
regression varied according to the social tie covariate
examined. The exact number of missing records was small
and can be found in the results table below. We also
looked to see if there was an interaction between age or
gender and each social tie.
To investigate whether or not social ties had a different
effect on SRH by income category, we compared models
containing main effects of social ties and income to inter-
action models which additionally included interactions
between the social tie variable and income, using likeli-
hood ratio tests. This process was repeated for each of the
5 social tie variables. In 2 income strata, logistic regression
explored the association between 'less than good' SRH
and each social tie by high or low income. For simplifica-
tion, these models were estimated using a dichotomous
income variable, with two approximately equal sized cat-
egories. The high and medium-high income categories
were combined as 'high' income, and medium-low and
low were combined into a 'low' income category. The
analyses were adjusted for age and sex, and were con-
ducted using Stata v10.
Results
Table 1 shows the main characteristics for each of the
income groups. The proportion of women is significantly
greater in the lower income categories. Average age, how-
ever, does not differ by income group. There is a clear
income gradient in health with the proportion of people
reporting less than good health increasing significantly as
income decreases. This gradient is robust to adjustment
for age and gender. With the high income category as the
reference group, the medium-high category has an odds
ratio for less than good health of 1.72 (95% confidence
limits 1.42 to 2.09), the medium-low income group of
2.48 (95% CI 2.03 – 3.03), and the low income group of
3.72 (95% CI 3.07 – 4.51).
All 5 measures of social ties are associated with income
(see Figure 1 & Table 1). People on lower incomes are
more likely to 'feel alone', 'not receive personal telephone
calls', 'not have a friend' nor be 'an active member of a
club or an association' and 'to live alone'. All these associ-
ations are significant (p < 0.001). There is a 2 to 3 fold dif-
ference between the highest and lowest income groups for
the variables 'felt alone yesterday', 'not receiving a tele-
phone call' and 'not having a friend'.
Table 2 shows that for each of the measures of social ties,
those people with strong social ties report better health. In
other words, a higher percentage of people who are
socially isolated (felt alone, received no telephone call
etc) reported 'less than good' health than those with
strong social ties. After adjustment for age and gender,
odds ratios for less than good health are highly statisti-
cally significant (p < 0.001) for 4 of the 5 measures of
social ties: felt alone, received no phone call, has no
friends and not member of a club.
Table 1: Characteristics of individuals in each income category
Income
High Medium-High Medium-Low Low
Number of individuals 1284 (24.7) 1445 (27.8) 1131 (21.7) 1345 (25.8)
Average age (years) 48.1 47.5 48.6 48.6 ns
Woman (%) 663 (51.6) 758 (52.4) 624 (55.2) 827 (61.4) p < 0.001
Number (%) reporting less than good health 248 (19.3) 410 (28.7) 410 (28.4) 605 (44.9) p < 0.001
Number (%) without various social ties:
Felt alone yesterday 99 (8) 120 (8) 128 (11) 237 (18) p < 0.001
Did not receive a phone call 88 (7) 152 (11) 155 (14) 268 (20) p < 0.001
Have no friends 93 (7) 166 (11) 162 (14) 244 (18) p < 0.001
Not a member of a club 665 (52) 941 (65) 784 (69) 1021 (76) p < 0.001
Lives alone 281 (22) 358 (25) 282 (25) 556 (41) p < 0.001BMC Public Health 2008, 8:243 http://www.biomedcentral.com/1471-2458/8/243
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As the associations between the 5 measures of social ties
and SRH were found in a preliminary analysis not to be
materially different for men and women (p for interaction
from 0.31 to 0.91), all analyses use the combined sample.
The association between 'living alone' and less than good
SRH is only seen for the unadjusted analysis (OR 1.67 p <
0.001, 95% confidence intervals 1.47–1.90). Table 2
shows that it is not significant after adjustment for age and
sex. People over age 45 were more likely to report poor
health if they lived alone (OR = 1.76, CI = 1.50 – 2.07) but
the opposite was true for those under 45 years old (OR =
0.82, CI = 0.61 – 1.08). This difference by age between the
socially connected and socially isolated who report poor
health is not observed among the other 4 measures of
social ties.
Table 3 shows the association between social ties and 'less
than good' SRH at 2 income levels, high and low. The like-
lihood ratio test for goodness of fit of the interaction
models compared to main effect models, showed that
interactions between social ties and income in relation to
'less than good' self reported health were significant for
'no friends' and for 'living alone'; of borderline signifi-
cance for 'felt alone' and 'no telephone call'; and not sig-
nificant for 'no club membership'. After adjusting for age
and gender, table 3 shows that having a lack of social ties
is consistently more strongly associated with poor health
at low income than high income. Amongst those with
above average income, only the odds ratios of 'less than
good' SRH with 2 social tie variables, 'felt alone' and 'not
a club member', are significant and then only at the 0.01
level. In the low income stratum, highly significant asso-
ciations (p < 0.001) are observed between 'less than good'
SRH and 4 of the social ties variables: felt alone, received
no phone call, has no friends and not a member of a club.
Discussion
Our results confirm that in France, like other developed
countries, a health-income gradient exists with poor self
reported health being more than twice as frequent among
people in the lowest income quartile compared to those
in the highest income quartile.
People on a low income are also more likely to have 'felt
alone yesterday', 'received no phone call in the last week',
'have no friends', 'not be a member of a club', and to 'live
alone'. Febre and Muller [26] found a similar association
between income and membership of a club or voluntary
organisation in France. They found that only 32% of peo-
Percentage of people without various social connections by income group Figure 1
Percentage of people without various social connections by income group.
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ple in the lowest income quartile were members of a club
compared to 57% of those in the highest income quartile.
Our study supports the findings of other authors [10-
13,16,17,19,20] that social relationships are closely asso-
ciated with health. We found that self-reported health is
systematically lower among those with lower levels of
social contact and integration. The models stratified by
income show effects in the direction of our initial hypoth-
esis: the impact of social ties on health is greatest for the
most economically vulnerable – i.e. those on a low
income. However, the interactions with income are statis-
tically significant only for 2 variables, 'having no friends'
and 'living alone' and of boarder-line significance for
another 2.
These findings are similar to those of Antonucci et al [27]
where vulnerability was measured by low educational
attainment. Among people over age 40, they found that
less education was generally associated with smaller social
networks in Detroit, USA. Further sub-group analyses
showed that men with less education, but large social net-
works and high perceived support, reported health as
good as well educated men. This suggests social relation-
ships may protect the health of men with low SES.
Table 2: Self rated health according to various social ties
Number (%) reporting very 
good & good health
Number (%) reporting less than 
good health
Odds ratio for less than good 
health [1]
95% conf. limits
Felt alone yesterday
Did not feel alone 3 162 (70.4) 1 331 (29.6) ref
Felt alone 272 (46.6) 312 (53.4) 2.42 1.98 – 2.95
missing 123
Phone call
Received call(s) 3 090 (69.8) 1 338 (30.2) ref
No calls 354 (53.4) 309 (46.6) 1.92 1.60 – 2.32
missing 114
Friends
Has friend(s) 3 138 (70.9) 1 285 (29.1) ref
No friend 308 (46.5) 355 (53.5) 1.75 1.46 – 2.11
missing 119
Club membership
Member of club(s) 1 226 (74.8) 412 (25.2) ref
Not member 2 201 (64.5) 1 210 (35.5) 1.72 1.49 – 1.99
missing 156
Other household 
members
Lives with others 2 646 (71.0) 1 082 (29.0) ref
Lives alone 877 (59.4) 600 (40.6) 1.09 0.94 – 1.26
missing 0
(1) adjusted for age & gender
Table 3: Association of lack of social ties & less than good self rated health by level of income
High income Low income lr test for interaction (1)
Odds ratio (1) 95% C I Odds ratio (1) 95% C I
Felt lonely yesterday 1.80 1.30 – 2.49 2.46 1.90 – 3.20 0.06
Received no phone call 1.31 0.95 – 1.89 1.94 1.52 – 2.47 0.07
Has no friends 1.17 0.87 – 1.59 1.95 1.52 – 2.49 0.02
No club membership 1.42 1.16 – 1.74 1.72 1.38 – 2.14 0.80
Lives alone 0.84 0.67 – 1.05 1.14 0.94 – 1.39 0.02
(1) adjusted for age & genderBMC Public Health 2008, 8:243 http://www.biomedcentral.com/1471-2458/8/243
Page 6 of 7
(page number not for citation purposes)
Our measure of living alone appears to have a different
relationship with health than the other measures of social
ties. It is much more affected by an adjustment for age
than the other 4 measures of social ties. Further investiga-
tion showed that people over age 45 were more likely to
report poor health if they lived alone than their younger
counterparts. Young people who live alone may do so by
choice and therefore would not suffer negative effects on
their health.
The psychological measure 'felt alone yesterday' had a
stronger association with health (OR = 2.42) than varia-
bles measuring the size of social networks (not having
friends OR = 1.75 or not being a member of a club OR =
1.72). This confirms other findings that the level of satis-
faction with social relationships may be more important
for health than indicators relating to the structure of a net-
work [17,18].
Our study indicates that people on low incomes have
fewer social ties. Not having much money may prevent
people from joining clubs. However a recent study [26]
showed the average club/voluntary organisation member-
ship fee in France was only 30€ (£22) per year. Also it
seems unlikely that lack of money would prevent people
in the middle income groups from having friends or
receiving phone calls.
Being on a low income and having few social contacts
appears to be particularly associated with poor health.
People on low incomes may lack the social confidence
and the self-esteem necessary to join clubs, telephone
friends etc [6,7]. This population could be biologically
stressed due to their low social status, and lack of neu-
ropeptides linked to social bonding, may add to this stress
[19,20].
One of the limitations of this study is that although SRH
has been shown to be both a robust health indicator and
related to mortality [28-30], little is known about how
individuals arrive at their SRH replies [31]. Question-
naires about social capital or social ties also have the
weakness that someone feeling depressed may rate their
number of friends and other social relationships as lower
than they really are. This could lead to a reporting bias
that only longitudinal studies, with measures of mental
health, can address.
Another limitation is the cross-sectional study design,
which means that results can only show associations,
which may not be causal. Similarly it is not possible to
draw conclusions about possible reverse causality, which
might occur if people in very poor health became unable
to maintain social ties. This seems unlikely, as further
analysis of our self reported health variable shows those
with 'good' or 'average' health report less social contact
than those reporting 'very good' health. Also, cohort stud-
ies which by their nature can avoid the problems of
reverse causality, have found similar results to ours
[10,14,15].
Reverse causality may also occur when sick people lose
their job and move down the income scale. In France,
however, strong job protection legislation and social
insurance helps to prevent ill health reducing income.
Education is an important measure of social economic
status as, once in employment, education attainment is
not affected by poor health. The original questionnaire
did contain information about education but the large
number of potential reply categories meant it was difficult
to interpret the results. Education was also found to be
highly related to age with the mean age of primary school/
no qualifications group being 62 years compared to 45
years for those with higher secondary or better qualifica-
tions. It could be that by using income as a measure of
social economic status, we may have primarily looked at
the interaction between material deprivation and social
ties on health. We have tried to avoid this by using data
from the whole sample not just comparing the extremes
(middle income people are probably not materially
deprived). Also, it should be noted that our findings are
very similar to those reported by Antonicci et al [27] who
used education attainment as a measure of SES.
It may be that health behaviours are mediators of any rela-
tionship between social ties and health, for example, peo-
ple who are socially isolated may drink or smoke more,
and it is possible that these effects are stronger in low
income groups. No data were collected in this study on
alcohol consumption or diet, but questions were asked
about current smoking. Unsurprisingly, smoking preva-
lence was higher among the low income group. However,
when we included smoking in models examining the
effect of social ties on SRH, the effects were only slightly
attenuated and there were no changes in the statistical sig-
nificance of the associations.
Conclusion
This study shows that people on low incomes report less
social contact and also poorer health. The effect of lack of
social ties on health appears to be of greater magnitude
among people on low incomes, compared to those who
are better off. If further research confirms this finding, it
would reinforce calls to promote public health initiatives
that aim to strengthen social ties and social cohesion in
economically poor neighbourhoods.
Consent
No ethical consent was required for this study. The
authors only analysed anonymous information.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2008, 8:243 http://www.biomedcentral.com/1471-2458/8/243
Page 7 of 7
(page number not for citation purposes)
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
ZH & RGW conceived the study. OG & KEP advised on sta-
tistical methods. ZH performed the statistical analysis and
wrote the first draft. All authors contributed to its revision
and approved the final manuscript.
References
1. Mesrine A: Les différences de mortalité par milieu social rest-
ent fortes.  Données sociales 1999:228-235.
2. Salem G, Rican S, Jougla E: Atlas de la santé Les causes de décès Volume
1. Paris: DREES/John Libby; 2001. 
3. Cambois E, Jusot F: Ampleur, tendance et cause des inégalités
sociales de santé et de mortalité en Europe: une revue des
étudies comparatives.  Bulletin Epidémiologie Hebdomadaire 23 Jan-
vier 2007 N° 2–3 :10-14.
4. Lynch J, Davey Smith G, Harper S, Hillemeier M, Ross N, Kaplan GA,
et al.:  Is income inequality a determinant of population
health? Part 1. A systematic review.  The Milbank Quarterly 2004,
82(1):.
5. Wilkinson RG, Pickett KE: Income Inequality and Health: a
review and explanation of the evidence.  Soc Sci & Med 2006,
62(7):1768-1784.
6. Marmot M: Status Syndrome: How your social standing
directly affects your health and life expectancy.  London:
Bloomsbury Publishing; 2004. 
7. Wilkinson RG: The Impact of Inequality: How to make sick
societies healthier.  Routledge 2005.
8. Couffinhal A, Dourgnon P, Jusot F, Polton D, et al.: Politiques de
réduction des inégalités de santé, quelle place pour le sys-
tème de santé ? Un éclairage européen.  Institue de Recherche et
Documentation en Economie de la Santé 2005.
9. Leclerc A, Fassin D, Grandjean H, Kaminski M, Lang T: Les inégalités
sociales de santé Paris: INSERM/La découverte; 2000. 
10. Berkman LF, Syme SL: Social networks, host resistance and
mortality: a nine years follow up of Almeda county residents.
Amer J of Epidemiol 1979:109-189.
11. Orth-Gomer K, Johnson JV: Social network interaction and
mortality. A six year follow-up study of a random sample of
the Swedish population.  J Chronic Dis 1987, 40(10):949-957.
12. Seeman T, Glei D, Goldman N, et al.: Social relationships and allo-
static load in Taiwanese elderly and near elderly.  Soc Sci &
Med 2004, 59(11):2245-2257.
13. Giles LC, Glonek GF, Luszcz MA, Andrews GR: Effect of social net-
works on 10 year survival in very old Australians: the Aus-
tralian longitudinal study of aging.  J Epidemiol Community Health
2005, 59(7):574-579.
14. Berkman LF, Melchior M, Chastang JF, Niedhammer I, Leclerc A,
Goldberg M: Social Integration and Mortality: A prospective
study of French employees of Electricity of France-Gas of
France. The GAZEL cohort.  Am J Epidemiol 2004, 159:167-174.
15. Melchior M, Berkman LF, Niedhammer I, Chea M, Goldberg M:
Social relations and self-reported health: a prospective anal-
ysis of the French Gazel cohort.  Soc Sci & Med 2003,
56(8):1817-1830.
16. Antonucci TC, Fuhrer R, Dartigues JF: Social relations and
depressive symptomatology in a sample of community-
dwelling French older adults.  Psychol Aging 1997, 12(1):189-195.
17. Fuhrer R, Dufouil C, Antonucci TC, et al.: Psychological disorder
and mortality in French older adults: do social relations
modify the association?  Am J Epidemiol 1999, 149(2):116-126.
18. Berkman L, Glass T, et al.: From social integration to health:
Durkheim in the new millennium.  Soc Sci & Med 2000,
51:843-57.
19. Kendrick KM: The neurobiology of social bonds.  J Neuroendocri-
nol 2004, 16(12):1007-1008.
20. Knox SS, Uvnas-Moberg K: Social isolation and cardiovascular
disease: an atherosclerotic pathway?  Psychoneuroendocrinology
1998, 23(8):877-890.
21. Stansfeld S: Social support and social cohesion.  In The Social
Determinants of Health 2nd edition. Edited by: Marmot M, Wilkinson
RG. Oxford University Press; 2005. 
22. Stansfeld SA, Head J, Marmot MG: Explaining social class differ-
ences in depression and well-being.  Soc Psychiatry & Psychiatric
Epidemiology 1998, 33(1):1-9.
23. Stafford M, Bartley M, Marmot M, et al.: Neighbourhood social
cohesion and health: investigating associations and possible
mechanisms.  In Social capital for Health: Issues of definition, measure-
ment and links to health London: Health Development Agency; 2004. 
24. Due P, Holstein B, Lund R, et al.: Social relations: network, sup-
port and relational strain.  Soc Sci & Med 1999, 48:661-673.
25. Luxembourg Income Study  2006 [http://www.lisproject.org/key
figures/methods.htm]. Accessed 14/04/08
26. Febvre M, Muller L: Une personne sur deux est membre d'une
association en 2002.  INSEE Premiere, N° 920 2003.
27. Antonucci T, Ajrouch KJ, Janevic M: The effect of social relations
with children on the education-health link in men and
women aged 40 and over.  Soc Sci & Med 2003, 56(5):949-960.
28. Kelly SJ: Self-reported health – stitching together a picture from the fabric
of life Edited by: Vancouver BC. Canada: University of British Colum-
bia; 2003. 
29. Miilunpalo S, Vouri I, Oja P, et al.: Self-rated health status as a
health measure.  J Clin Epidemiol 1997, 50(5):517-528.
30. Idler E, Benyami Y: Self-rated health and mortality: a review of
27 community studies.  J Health Soc Behav 1997, 38(1):21-37.
31. Idler E, Leventhal H, et al.: In sickness but not in health: self-rat-
ings, identity, and mortality.  J Health Soc Behav 2004,
45(3):336-356.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/8/243/pre
pub